Appearance and disappearance of Syk family protein-tyrosine kinase genes during metazoan evolution.
Syk family protein-tyrosine kinases are essential components of immunoreceptor signaling in mammalian lymphocytes. The absence of Syk genes from the Caenorhabditis elegans genome suggests that this kinase family is of recent evolutionary origin. Surprisingly, we have found that Hydra vulgaris, a member of the early diverging animal phylum Cnidaria, contains a gene encoding a Syk kinase. Phylogenetic analysis indicates that a single Syk family gene was present in animals prior to the gene duplication that gave rise to Syk and ZAP-70, the two mammalian Syk family genes. C. elegans also lacks a Shark protein-tyrosine kinase gene, which we show is a member of a sister group to the Syk family. We conclude that both Syk and Shark genes were lost from the genome of an ancestor of C. elegans. This natural gene knockout result indicates that neither Syk nor Shark kinases are essential for processes held in common between the nematode and other metazoans. The Hydra Syk gene is expressed in epithelial cells, a site consistent with a role for Hydra Syk in recognition of foreign cells.